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Geological Risk Assessment and Prevention of Mineral Resource

Development based on Geotechnical Investigation

TANG Tianci
(South China Institute of Disaster Prevention and Reduction (Shenzhen) Co., Ltd., Shenzhen 518052, China)

Abstract: This paper takes geological disasters in Shenzhen as the research object, reveals the
mechanism of geological disasters induced by human activities in urbanization, and constructs a prevention
and control system. Through methods such as remote sensing monitoring, numerical simulation and machine
learning, it is clarified that four types of activities, including engineering excavation, groundwater extraction,
reclamation and superimposed engineering loads, cause disasters by changing geotechnical stress and the
hydrological environment. A “geology — engineering —extreme precipitation” coupling model is constructed,
which confirms that human intervention amplifies the disaster risk by 2. 6 —4. 1 times, and a disaster
probability model with an accuracy of 93. 5% is established. The “intelligent monitoring—resilient planning—
collaborative governance” system is proposed: delimiting the safety bottom line such as slope height <30m,
deploying InSAR+Beidou monitoring, and applying digital twin technology; innovating the “Urban Geological
Digital Twin Brain” platform to dynamically evaluate 54, 000 risk points. The results provide a “analysis—
prediction — prevention and control” paradigm for super —large cities, and provide a reference for urban
geological safety management.

Key words: human — induced geological disasters; urbanization; prevention and control system;

engineering disturbance; disaster chain model; intelligent prevention and control
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